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Description 

This invention relates to certain triazolopyrimidine derivatives, a process for their preparation, compositions con- 
tajn ing such compounds and their use as fungicides. 

applicant's co-pending European application no. 92204097.7 (Publication No. EP-A-550 113) discloses com- 
oU r»ds of the general formula 




in vtfhich R 1 represents an optionally substituted alkyl, alkenyl, alkynyl, alkadienyl, cycloalkyi, bicycloalkyi or heterocyclyl 
group; r2 re P resent s a hydrogen atom or an alkyl group; or R 1 and R 2 together with the interjacent nitrogen atom rep- 
rese nt an °P tional, y substituted heterocyclic ring; R 3 represents an optionally substituted aryl group; and R 4 represents 
a hydrogen or halogen atom or a group -NR 5 R 6 where R 5 represents a hydrogen atom or an amino, alkyl, cycloalkyi or 
bic ycloalkyi group and R 6 represents a hydrogen atom or an alkyi group. These compounds are fungicidally active, 
specially against fungi which are members of the ascomycete class such as Venturia inaequalis. Botrvtis cinerea and 

It has now been discovered that certain cycloalkyi and heterocyclic analogues of the compounds of formula A also 
exhibit fungicidal activity. 

According to the invention there is therefore provided a compound of the general formula: 




in which R 1 represents an optionally substituted alkyl. alkenyl, alkynyl, alkadienyl, cycloalkyi, bicycloalkyi or heterocyclyl 
group; r2 re P resents a hydrogen atom or an alkyl group; or R 1 and R 2 together with the interjacent nitrogen atom rep- 
resent an opt'o nal 'y substituted heterocyclic ring; R 3 represents an optionally substituted cycloalkyi or heterocyclyl 
group; and r4 re P resents a hydrogen or halogen atom or a group -NR 5 R 6 where R 5 represents a hydrogen atom or an 
am* 10 ' alkyl. cycloalkyi or bicycloalkyi group and R 6 represents a hydrogen atom or an alkyl group. 

When the compounds of this invention contain an alkyl, alkenyl, alkynyl or alkadienyl substituent group, this may be 
linear or branched and contains up to 12, preferably up to 6 and especially up to 4, carton atoms. A cycloalkyi group 
contains from 3 to 8, preferably 3 to 6, carbon atoms. A bicycloalkyi group contains from 4 to 12, preferably 4 to 8, car- 
bon atoms. An aryl group may be any aromatic hydrocarbon group, especially a phenyl or naphthyl group. A heterocy- 
clic ring may be any saturated or unsaturated 3- to 6-membered ring system containing at least one heteroatom 
selected from nitrogen, oxygen and sulphur, with 5- and 6-membered rings being preferred. Pyridinyl, pyrimidinyl, pyr- 
rolidine furyl, pyranyl, morpholinyl and thienyl are preferred heterocyclic groups. 

When any of the foregoing substituents are designated as being optionally substituted, the substituent groups 
which are optionally present are any one or more of those customarily employed in the development of pesticidal com- 
pounds and/or the modification of such compounds to influence their structure/activity, persistence, penetration or other 
propel selected from halogen atoms, nitro, cyano, thiocyanato, cyanato, hydroxyl, alkyl, haloalkyl, alkoxy, haloalkoxy, 
amino- alkylamino, dialkylamino, formyl, alkoxycarbonyl, carboxyl, alkanoyl, alkylthio, alkylsulphinyl, alkylsulphonyl, car- 
bar^ 1 ' alkylamido, phenyl, phenoxy, benzyl, benzyloxy, 3- to 6-membered heterocyclyl wherein the heteroatoms are 
selected from nitrogen, oxygen and sulphur, especially furyl, and cycloalkyi, especially cyclopropyl, groups. Typically, 0- 
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3 gubstituente may be present. When any of the foregoing substituents represents or contains an alkyl substituent 
group, th* may be linear or branched and contains up to 12, preferably up to 6, and especially up to 4, carbon atoms 
Vtfhen any of the foregoing substituents represents or contains an aryl or cycloalkyl moiety, the aryl or cycloalkyl moiety 
^ay itself be substituted by one or more halogen atoms, nitro, cyano, alkyl. haloalkyl, alkoxy or haloalkoxy groups In 
th e case of cycloalkyl and heterocyclyl groups, optional substituents also include groups which together with two adja- 
cent carbon atoms of the cycloalkyl or heterocyclyl group form a saturated or unsaturated hydrocarbyl ring. In other 
w ords, a saturated or unsaturated hydrocaibyl ring may be optionally fused with the cycloalkyl or heterocyclyl group. 

It is preferred that R 1 represents a alkyl. C 2 . 6 alkenyl, C 2 . 6 alkynyl, C^ z alkadienyl, C 3 . 8 cycloalkyl or C« 
b icycloalkyl group or a 3- to 6-membered heterocyclic ring, each group or ring being optionally substituted by one or 
^ore substituents selected from halogen atoms, nitro, cyano, hydroxyl, d. 4 alkyl. d.4 haloalkyl. d-4 alkoxy, d-4 
ha loalkoxy, ammo, d-4 alkylamino, di-d-4 alkylamino, formyl, C 1 . 4 alkoxycarbonyl, carboxyl, phenyl, C,. 4 haloalkylphe- 
n yl, di-d-4 alkoxyphenyl, furyl and dihalo-C 3 . 6 cycloalkyl groups or, in the case where R 1 represents a C 3 . 8 cycloalkyl 
group or a 3 - to 6-membered heterocyclic ring, optionally ortho-fused with a benzene ring. 

More preferably. R 1 represents a C,. 12 alkyl, C 2 . 6 alkenyl, C 2 . 4 alkynyl, C4. 8 alkadienyl, Cg-s cycloalkyl. C 4 8 bicy- 
cloalKy' 9roup or a 3- to 6-membered nitrogen-containing heterocyclic ring, each group or ring being optionally substi- 
tuted by up to three substituents selected from halogen, especially chlorine, atoms, hydroxyl, C M alkyl. especially 
methyl. Ct-4 haloalkyl. especially trifluoromethyl, d-4 alkoxy, especially methoxy, C,. 4 haloalkoxy, especially trifluor- 
orriethoxy, phenyl, d-4 haloalkylphenyl, di-C 1 . 4 alkoxyphenyl, furyl and dihalo-C3. 8 cycloalkyl groups or, in the case 
W here R represents a d-8 cycloalkyl group or a 3- to 6-membered heterocyclic ring, optionally ortho-fused with a ben- 
zene ring. 

preferably, R z represents a hydrogen atom or a d-4 alkyl group. 

It is also preferred that R 3 represents a C3. 8 cycloalkyl group or a 3- to 6-membered heterocyclic ring, each group 
0 r ring being optionally substituted by one or more substituents selected from halogen atoms, nitro, cyano, hydroxyl, d 

4 alky'. c i-4 haloalkyl. d-4 alkoxy. d-4 haloalkoxy, amino, d-4 alkylamino, di-d- 4 alkylamino, formyl, d-4 alkoxycarb- 
onyl. caiboxyl, phenyl, phenoxy and benzyloxy groups. 

More preferably, R 3 represents a C 3 . 6 cycloalkyl group or a 5-to 6-membered heterocyclic ring, each group or ring 
being optionally substituted by up to three substituents selected from halogen atoms, d-4 alkyl, C, 4 haloalkyl, d 4 
alkoxy and Cv 4 haloalkoxy groups. 

preferably, R 4 represents a hydrogen or halogen atom or a group -NR 5 R 6 where R 5 represents a hydrogen atom 
or an amino, d-4 alkyl. especially methyl, C 3 . 6 cycloalkyl or C± s bicydoalkyl group and R 6 represents a hydrogen atom 
0 r a C1 .4 alkyl. especially methyl, group. ' 

A particularly preferred sub-group of compounds of formula I is that in which R 1 represents a propyl, cyclopentyl or 
b icycloheptyl group; R represents a hydrogen atom; R 3 represents a thienyl group; and R 4 represents a chlorine atom. 

The present invention also provides a process for the preparation of a compound of formula I as defined above 
whic h comprises 

(a) reacting a compound of the general formula 




(II) 



in which R 3 is as defined above and Hal represents a chlorine or bromine atom with a compound of the general 
formula 

HNR 1 R 2 (|||) 

in which R 1 and R 2 are as defined above, to produce a compound of formula I in which R 4 represents a chlorine or 
bromine atom; 

(b) if desired, reacting the compound of formula I formed in (a) with a fluorinating agent to produce a compound of 
formula I in which R 4 represents a fluorine atom; 

(c) if desired, reacting the compound of formula I formed in (a) with a reducing agent to produce a compound of 
formula I in which R 4 represents a hydrogen atom; 

(d) if desired, reacting the compound of formula I formed in (a) with a compound of the general formula 
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HNR 5 R 6 (IV) 

in which R 5 and R 6 are as defined above, to produce a compound of formula I in which R 4 represents a group - 
NR 5 R 6 ;and 

5 (e) if desired, reacting a compound of formula I formed in (d) in which R 5 and R 6 both represent a hydrogen atom 
with diiodomethane in the presence of a diazotising agent to produce a compound of formula I in which R 4 repre- 
sents an iodine atom. 

The process of step (a) is conveniently carried out in the presence of a solvent. Suitable solvents include ethers, 

10 such as dioxane, diethyl ether and, especially, tetrahydrofuran, halogenated hydrocarbons, such as dichloromethane, 
and toluene. The reaction is suitably carried out at a temperature in the range from 0°C to 70°C, the preferred reaction 
temperature being from 1 0°C to 35°C. It is also preferred that the reaction is carried out in the presence of a base. Suit- 
able bases include tertiary amines, such as triethylamine, and inorganic bases, such as potassium carbonate or sodium 
carbonate. Alternatively, an excess of the compound of formula III may serve as a base. 

is The process of step (b) is conveniently carried out in the presence of a solvent. Suitable solvents include sul- 
pholane, dimethylformamide or a mixture of acetonitrile and a crown ether. If sulpholane or dimethylformamide is used 
as solvent, it is advantageous to use toluene as a co-solvent to aid dehydration of the f luorinating agent. The reaction 
is suitably carried out at a temperature in the range from room temperature (about 15°C) to the reflux temperature of 
the reaction mixture, the preferred reaction temperature being from 40°C to the reflux temperature of the reaction mix- 

20 ture. Suitable fluorinating agents include alkali metal fluorides, especially potassium fluoride, and antimony fluoride. 

The reducing agent utilised in step (c) is conveniently a catalytic hydrogenating agent, that is, hydrogen gas used 
under elevated pressure in the presence of a catalyst. Preferably, the catalyst is palladium on charcoal. It is also pre- 
ferred that this step is carried out in the presence of a base. Suitable bases include tertiary amines, such as triethyl- 
amine, and inorganic bases, such as sodium carbonate or, especially, sodium hydroxide. This step may also be 

25 conveniently carried out in the presence of a solvent. Suitable solvents include alcohols, such as methanol. The reac- 
tion is suitably carried out at a temperature in the range from 0°C to 70°C, the preferred reaction temperature being from 
10°C to 35°C. 

The process of step (d) is conveniently carried out in the presence of a solvent. Suitable solvents include ethers, 
such as dioxane, diethyl ether and tetrahydrofuran, halogenated hydrocarbons, such as dichloromethane, and, espe- 

30 daily, toluene. The reaction is suitably carried out at a temperature in the range from 20°C to the reflux temperature of 
the reaction mixture, the preferred reaction temperature being from 40°C to the reflux temperature of the reaction mix- 
ture. It is also preferred that the reaction is carried out in the presence of a base. Suitable bases include tertiary amines, 
such as triethylamine, and inorganic bases, such as potassium carbonate or sodium carbonate. Alternatively, an excess 
of the compound of formula IV may serve as a base. 

35 When R 1 represents the same substituent as R 5 and R 2 represents the same substituent as R 6 in the resultant 
compound of formula I, the compound of formula III will be the same as the compound of formula IV and steps (a) and 
(d) may therefore be performed as one step by using double the quantity of amine of formula lll/IV. 

The diazotising agent used in step (e) may be any alkyl ester of nitrous acid, isopentyl nitrite being especially pre- 
ferred. If an alkyl ester of nitrous acid is used, this may also serve as a co-solvent with the diiodomethane. The reaction 

40 is suitably carried out at a temperature from 60°C to 120°C, the preferred reaction temperature being from 70°C to 
110°C. 

Compounds of formula II may be prepared by reacting a compound of the general formula 



45 




in which R 3 is as defined above, with a chlorinating or brominating agent, such as phosphorus oxychloride or phospho- 
rus oxybromide. 

55 Compounds of formula V can be prepared by reacting 3-amino-1 ,2,4-triazole with an appropriate malonic acid ester 
under alkaline conditions according to the method of Y Makisumi, Chem. Pharm. Bull., 9, 801 , (1961). 

Compounds of formula III and IV are known compounds or can be prepared by processes analogous to known 
processes. 

The compounds of general formula I have been found to have fungicidal activity. Accordingly, the invention further 
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IP "2 SSS ? ' 0CUS t0 b6 treated ' WhiCh may ,0r exam P ,e be • Phm. seed or £ l!S55SE Z£? 

t^SSlSfh rarr ! er ^ be 8 S0 ' id ° r 9 Hquid ' inC,udin 9 a material «** * ^mally JLeou "5 wlS 
^ compressed to form a l,qu,d, and any of the carriers normally used in formulating fungicidal composilT Zy £ 

10 suitable solid carriers include natural and synthetic clays and silicates, for example natural silicas such as diatom 

9 <2 ma9nes,um silica,e * ** example talcs; magnesium aluminium silicL, SUSSES 
^.culrtes. alummium s.l.cates. for example kaolinites. montmorillonites and micas; calcium JZSrSSS 

P^ 61 SU,Phate , : S u ynth6tiC hydrated Si,iCOn oxides and <*'«um or ZSSL ZI 

P r example carbon and sulphur; natural and synthetic resins, for example coumarone resins. rtJ5u5wTS 

ch lon' i atea mineral waxes, and solid fertilisers, for example superphosphates 

& fSmV l Carri f u rs 1 inClude Water: alcohols " ,or exam P ,e isopropanol and glycols; ketones for example acetone 

^ et Xze?et^n^r bUty ' k fT ^ <* clohe * a "° n * *■« aromatic oraraliphatc hJd^Zf for S 

|e benzene, toluene and xylene; petroleum fractions, for example, kerosine and light mineral oils- chfonna ted 
P art ,ons. for example carbon tetrachloride, perchloroethylene and trichioroethane. Mxtures JX^SS^Sn 



25 



30 



40 



iS 



SO 



SS 



so 



uT^ITTT a ^ 0ften f0rmU ' ated and trans P° rted in a concentrated form which is subsequently diluted 
the wMn application The presence of small amounts of a carrier which is a surface-active mSSStm £h 
^ess of dilution. Thus preferably at least one earner in a composition according to the ISS^SISZ 

A surface-active agent may be an emulsifying agent, a dispersing agent or a wetting agenf it m^be nSc or 
ic . Examples of suitable surface-active agents include the sodium or calcium salts of poKi aSs and Zn Li 
^ honic acjds; the condensation products of fatty acids or aJiphatic amines or ^SHE^^aSE 
P orTlS m the molecule with ethylene oxide and/or propylene oxide; fatty acid esters of glycerol ZiS sutose oToen 

^ *1 2 * T 6 E - OCtylpheno1 or E-octylcresol. with ethylene oxide and/or propylene oxide- sufohate Tor sul 
on ates of these condensation products; alkali or alkaline earth metal salts, preferablyWim sate vSSS^t 
P ulph0 n.c acid esters containing at least 10 carbon atoms in the molecule, for example wSSZS^SdSS^^ 

nz ene sulphonate; and polymers of ethylene oxide and copolymers of ethylene oxide an I propylene oxide 
The compositions of the invention may for example be formulated as wettable powders duS granuS solutions 
u ,srf.aWe concentrates, emulsions, suspension concentrates and aerosols. Wettable p«^S?cS2JS2 
75 % w of active ingredient and usually contain in addition to solid inert carrier, 3-10%ToU SSJSSSSt? 
ner£ i necessary ,0-10% w of stabilisers) and/or other additives such as penetrants or stickers S 
^ ,8 ^L dU8 L C0 ? C !? trate h3Vin9 3 Sim,lar COmposition to ** of a w ^le poi bStKdKSrt 5 

SfJ" T With fl f? 6r S0 ' id Carfier 10 9ive 3 COmposition usual * Staining So Z y S 
ent . Granules are usually prepared to have a size between 1 0 and 100 BS mesh (1 .676 - 0 1 52 mm) and "may be man- 

w J S r ° r ,mp L e9nati ° n teChniqU6S - Genera "* 9^uleswi.l contain V*-75% w ac£e kSZ 

0.10% w d addrtives such as stabilisers, surfactants, slow release modifiers and binding agents ^e so S ea "drv 
f|oW able Powders consist of relatively small granules having a re.ative.y high concentration of «L EaSS eJ 2 
sifiab ,e » concentrates usually contain, in addition to a solvent and. when necessary, co-solvent, 755, wXlctte fnare 
jent . 2-20% w/v emulsrf.ers and 0-20% w/v of other addrtives such as stabilisers penetrante mSSSSS^ 
SUSpe n n r; !? n 7 ^ tra,aS . are USUa " y compounded so as to obtain a stable. rK«^m^^^S"^ 
a||y conta n 10-75% w active ingredient. 0.5-15% w of dispersing agents. 0.1-10% w of suspending agente such as pro- 
teCt)V e co»o,ds and thixotropic agents. 0-10% w of other additives such as defoamers. cession thKs Slisers 
ne trante and stickers, and water or an organic liquid in which the active ingredient is s^Z^^ 

TZTnn^r' 0 " 5 "? 6mUlSi0nS ' f ° r 6Xample compositions obtained by diluting a wettable powder or a concen- 

tr3te T^out T*"*? T th alS ° " e Wi,hin the SCOpe of *™ invention - ™ e -W emuLns mty b? oT*e 
^ter-m-oil or of the o.l-m-water type, and may have a thick 'mayonnaise 1 like consistency. 
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Of particular interest in enhancing the duration of the protective activity of the compounds of this invention is the 
use of a carrier which will provide a slow release of the fungicidal compounds into the environment of the plant which 
is to be protected. Such slow-release formulations could, for example, be inserted in the soil adjacent to the roots of a 
vine plant, or could include an adhesive component enabling them to be applied directly to the stem of a vine plant. 
5 The invention still further provides the use as a fungicide of a compound of the general formula I as defined above 
or a composition as defined above, and a method for combating fungus at a locus, which comprises treating the locus, 
which may be for example plants subject to or subjected to fungal attack, seeds of such plants or the medium in which 
such plants are growing or are to be grown, with such a compound or composition. 

The present invention is of wide applicability in the protection of crop plants against fungal attack. Typical crops 
10 which may be protected include vines, grain crops such as wheat and barley, apples and tomatoes. The duration of pro- 
tection is normally dependent on the individual compound selected, and also a variety of external factors, such as cli- 
mate, whose impact is normally mitigated by the use of a suitable formulation. 

The invention is further illustrated by the following examples. 

is Example 1 

Preparation of 5-chloro-6-thien-3-vl-7-cvclopentvlamino-1 .2.4-triazolo[1 .5-a]pvrimidine 
(Ft Wclopentvl: R^H: R^thien-3-vl: R*=CI) 

20 5,7-Dichloro-6-thien-3-yl-1 p 2,4-triazolo[1,5-a]pyrimidine (0.54 g, 0.002 mol) was dissolved in tetrahydrofuran (20 
ml). A mixture of cyclopentylamine (0.2 g, 0.002 mol), tetrahydrofuran (2ml) and triethylamine (0.25 g, 0.002 mol) was 
then added with stirring and the stirring continued for a further hour after the addition was complete. The solvent was 
then distilled off in vacua and the residue treated with ethyl acetate and water (50 ml each). The organic phase was sep- 
arated, dried with sodium sulphate, filtered and the solvent removed jn vacuo. The residue was purified by chromatog- 

25 raphy on silica gel using 8:2 ethyl acetate: petroleum ether (300 ml) as eluant to give 0.45 g 5-chloro-6-thien-3yl-7- 
cyclopentylamino-1,2,4-triazolo[1,5-a]pyrimidine as colourless crystals, m.pt. 78°C. Yield: 71% of theoretical. 

Examples 2 and 3 

30 By processes similar to those described in Example 1 above, further compounds were prepared as detailed in 
Table I below. In this table the compounds are identified by reference to formula I. 



TABLE I 



Ex. No. 


R 1 


R 2 


R 3 


R 4 


M.pt (°C) 


2 


-CH(CH 3 ) 2 


H 


thien-3-yl 


CI 


144 


3 


bicyclo[2.2. 1]hept-2-yl 


n 


ii 




156 



40 



Example 4 

45 The fungicidal activity of compounds of the invention was investigated by means of the following tests. 

(a) Antisporulant activity against vine downv mildew (Plasmopara viticola: PVA) 

The test is a direct antisporulant one using a foliar spray. The lower surface of leaves of vine plants (cv. Cabernet 
so Sauvignon), approximately 8cm high, are inoculated with an aqueous suspension containing 5 x 10 4 zoosporangia/ml. 
The inoculated plants are kept for 24 hours at 21 °C in a high humidity cabinet, then for 24 hours in a glasshouse at 20°C 
and 40% relative humidity. Infected leaves are sprayed on their lower surfaces with a solution of the test compound in 
1 :1 water/acetone containing 0.04% TWEEN 20" (Trade Mark; a polyoxyethylene sorbitan ester surfactant). Plants are 
sprayed using a track sprayer equipped with 2 air-atomising nozzles. The concentration of the compound is 600 ppm 
55 and the spray volume is 750 l/ha. After drying, the plants are returned to the glasshouse at 20°C and 40% relative 
humidity for 96 hours and are then transferred to the high humidity cabinet for 24 hours to induce sporulation. Assess- 
ment is based on the percentage of the leaf area covered by sporulation compared with that on control leaves. 
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) mif ePt protectant activity anainst tomato lata M ight fPhvtn P hth 0 ra infestans- PIP) 

-The test is a direct protectant one using a foliar spray. Tomato plants with two expanded leaves fcv First in the 
^ IT ^ W ' th th6 t6St COmpound at a dosa 9 e of 600 PI" as described under (a) AfteSq me da!, s tl 
Cfp* ° UrS " n 3 9 ' aSSh0USe at 2 °° C and 40% relative humidi * ™* surfaces ^I^JXSE? 

35* !rr U l SUS r Si0n C ° n,aining 2 X 105 ""V™*** The inoculated plantea e ^ for 24 hou^ai 

T*' C '.^nt/dl Si 0351,161 th6n f ° r 5 dayS in 3 growth chamber at 15 ° C an " *>% relative humidrty 2 14 
^o*J^ light/day. The assessment is based on the percentage of diseased leaf area compared with that on control leaves^ 

(g ) aqa ' nSt t0matn earlv W Knaria snlani- fi g ) 

The test is a direct prophylactic one using a foliar spray. Tomato seedlings (cv Outdoor Girl) at the staoe at which 
ge cond .eaf,s expanded, are sprayed with the test compound at a dosage of 600ppm as descnb^uSr (a ml 

^ 24 h ° UrS in 9 9 ' aSSh0USe 3t 2 °° C and 400/0 relative hum ^ fo«°wed bytocTaiS^e 
f^ f SE <2%% :? p an aqU60US SUSp6nsi0n 0f * «"** conidia containing 1x10* conidia/ml. After 4 days? , h£h 

t J) - nireCt protectant activitv aoainst hf oad bean gray mould tBntry tis oinerea: BHR) 

20 TH5 Vi** protectant one usin 9 a foliar spray. Broad bean plants (cv The Sutton) with two leaf pairs are 

yed wrth the test compound at a dosage of 600 ppm as described under (a). After drying, the planTa/e Sfor 24 
f o0f s m a glasshouse at 20'C and 40% relative humidity. The upper surface of the leaves a T thenTnocu atSS an" 
£ ecus suspension containing 1 x 10* conidia/ml. Plants are kept for 4 days at 22'C in a HahT^SS^S 
Cessment is based on the percentage of diseased leaf area compared with that on control leavT 

25 

(rf A gtMty against wheat eyespot in-vitro fPseudocerms pnr ella hemntrirJiniHoc; puij 

This test measures the invjtro activity of compounds against the fungus causing wheat eyespot The test corn- 
ed. is dissolved or suspended in acetone and is added into 4 m. aliquots of half strength PoSo^extrose Broth dte- 
30 V 25-compartment petri dishes to give a final concentration of 30 ppm test compound 2*oS% «2£ 
P funga inoculum consists of mycelia. fragments of PJiexp^trichoig^ grown in haff strength ^SatoDe^ose BroS 
sh aken flasks and added to the broth to provide 5 x 10* mycelial fragments/ml broth. pJdJTaSSSS % 
^ Q cC for 10 days until the assessment of mycelial growth. muuuaiea ai 

36 ^ £0i&L aoainst Rhizn^n nja in-vitro ( Rhizoctonia snlani- Rfil} 

The test measures the ktyjiEQ activity of compounds against WSQSSom sgjgni that causes stem and root rots The 
teSt compound is d,ssolved or suspended in acetone and added into 4ml aliquots of haH strength 
sensed in 25-compartment petri dishes to give a final concentration of 30 ppm compound and 0.825% acetone The 
4 o ° ga l inoculum consists of mycehal fragments of FL soJani grown in half strength Potato Dextrose Bro^ in shaten cu. 
e flasks and added to the broth to provide 5x10* fragments/ml broth. Petri dishes are incubated atTo'C for 1 0 d^yl 
^ nti l the assessment of mycelial growth. aays 

^ Activity against apple scab in-vitro fl/entnri a. inaeoualis- vii) 

^.tiTS 7*7^ ^ aCtiVity ° f com P° unds a 9 ainst ^nturia inaemM that causes apple scab The test 
c0n1 pound is dissolved 0, ^suspended in acetone and added into 4ml aliquots of hatf strength Potato Dextrose Broth dis- 
ced in 25-compartment petr. dishes to g.ve afinal concentration of 30ppm compound and 0.825% acetone The fun- 
P al inoculum consists of mycelial fragments and spores of V. inaequalis grown oTmalt agar and addeS VoTe Sto 
so 9 roVid e 5x10* propagules/ml broth. Petri dishes are incubated at 20'C for 10 days until the assessment Z fmyctliS 
growtn- 

^diiuen! ™ a "J he 8b0Ve t6StS iS 8XpreSSed as a ratin 9 ""W wrth either an untreated con- 

trol or a diluent-sprayed-control, according to the criteria:- 

$5 o a 'ess than 50% disease control 

1 = 50-80% disease control 

2 = greater than 80% disease control 
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-j-^e results of these tests are set out in Table II below: - 



TABLE V 



Example No. 


Fungicidal Activity 




PVA 


PIP 


AS 


BCB 


PHI 


RSI 


VII 


1 


2 




2 


2 


1 


2 


2 


2 


2 


1 




1 




1 


2 


3 


2 




2 




1 


1 


2 



3 itns 



A compound of the general formula: 




in 



(I) 



which 

R1 .TT?* a " 0pti0na " y substituted C i-12 a'M. C 2 . 12 alkenyl, C 2 . 12 alkynyl, C 4 . 12 alkadienyl. C 38 
cycloalkyl, C 4 . 12 bicycloalkyl or 3 - to 6-membered heterocyclyl group wherein the heteroatoms are selected 
from nitrogen, oxygen and sulphur; 
R 2 represents a hydrogen atom or an Cv 12 alkyl group; or 

R 1 and R 2 together with the interjacent nitrogen atom represent an optionally substituted 3- to 6-membered 
heterocyclic ring wherein the heteroatoms are selected from nitrogen, oxygen and sulphur; 
R represents an optionally substituted C 3 . 8 cycloalkyl or 3- to 6-membered heterocyclyl group wherein the 
heteroatoms are selected from nitrogen, oxygen and sulphur; and 

R 4 represents a hydrogen or halogen atom or a group -NR 5 R 6 where R 5 represents a hydrogen atom or an 
amino, C,. 12 alkyl. C 3 . 8 cycloalkyl or C 4 . 12 bicycloalkyl group and R 6 represents a hydrogen atom or an C< 
alkyl group; and wherein said optional substituents are one or more substrtuents selected from halogen nitro 
cyano, thiocyanato, cyanato, hydroxyl. d. 12 alkyl, C M2 haloalkyl, C^ 2 alkoxy, haloalkoxy, amino,' d 12 
alkylamino. difd.^alkylamino. formyl, C,. K alkoxycarbonyl, carboxyl, C 2 . 13 alkanoyl. d 12 alkylthio C< 12 
alkylsulphinyl, d-12 alkylsulphonyl, carbamoyl, C,. 12 alkylamido, phenyl, phenoxy, benzyl, benzyloxy, 3- to 6- 
membered heterocyclyl wherein the heteroatoms are selected from nitrogen, oxygen and sulphur and C« 
cycloalkyl; d " B 



and wherein when said optional substituent represents or contains an aryl or cycloalkyl moiety then the aryl or 
cycloalkyl moiety may itself optionally be substituted by one or more substituents selected from halogen nitro 
cyano, C 1 . 12 alkyl, C,. 12 haloalkyl, d-12 alkoxy and d-12 haloalkoxy; 

and when any of R 1 -R 4 represent a cycloalkyl or heterocyclyl group then a saturated or unsaturated hydrocarbyl 
ring may be optionally fused with the cycloalkyl or heterocyclyl group. 

A compound according to Claim 1 in which R 1 represents a C,. 18 alkyl, Cg-e alkenyl, C 2 . 6 alkynyl, alkadienyl 
C 3 . 8 cycloalkyl or C^g bicycloalkyl group or a 3- to 6-membered heterocyclic ring, each group or ring being option- 
ally substituted by one or more substrtuents selected from halogen atoms, nitro, cyano, hydroxyl, d- 4 alkyl, C, 4 
haloalkyl, d-4 alkoxy, d- 4 haloalkoxy, amino, d-4 alkylamino, di-d- 4 alkylamino, formyl, C M alkoxycarbonyl, car- 
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boxyl, phenyl, C t . 4 haloalkylphenyl, alkoxyphenyl, furyl and dihalo-C 3 . 6 cycloalkyl groups or, in the case 

where R 1 represents a C 3 . 8 cycloalkyl group or a 3- to 6-membered heterocyclic ring, optionally ortho-fused with a 
benzene ring. 

3. A compound according to claim 1 or daim 2 in which R 2 represents a hydrogen atom or a alkyl group. 

4. A compound according to any one of the preceding claims in which R 3 represents a C 3 _ 8 cycloalkyl group or a 3- 
to 6-membered heterocyclic ring, each group or ring being optionally substituted by one or more substituents 
selected from halogen atoms, nitro, cyano, hydroxyl, C^ alkyl, haloalkyl, C^ alkoxy, C-j^ haloalkoxy, amino, 
C1.4 alkylamino, di-C^ alkylamino, formyl, 0^4 alkoxycarbonyl, carboxyl, phenyl, phenoxy and benzyloxy groups. 

5. A compound according to any one of the preceding claims in which R 4 represents a hydrogen or halogen atom or 
a group -NR 5 R 6 where R 5 represents a hydrogen atom or an amino, C-j.4 alkyl, C 3 . 6 cycloalkyl or C4_ 8 bicycloalkyl 
group and R 6 represents a hydrogen atom or a C V4 alkyl group. 

6. A compound according to any one of the preceding claims in which R 1 represents a propyl, cyclopentyl or bicy- 
cloheptyl group; R 2 represents a hydrogen atom; R 3 represents a thienyl group; and R 4 represents a chlorine atom. 

7. A process for the preparation of a compound of formula I as defined in any one of the preceding claims which com- 
prises 

(a) reacting a compound of the general formula 




(ID 



in which R 3 is as defined in any one of the preceding claims and Hal represents a chlorine or bromine atom, 
with a compound of the general formula 

HNR 1 R 2 (III) 

in which R 1 and R 2 are as defined in any one of the preceding claims, to produce a compound of formula I in 
which R 4 represents a chlorine or bromine atom; 

(b) if desired, reacting the compound of formula I formed in (a) with a f luorinating agent to produce a compound 
of formula I in which R 4 represents a fluorine atom; 

(c) if desired, reacting the compound of formula I formed in (a) with a reducing agent to produce a compound 
of formula I in which R 4 represents a hydrogen atom; 

(d) if desired, reacting the compound of formula I formed in (a) with a compound of the general formula: 

HNR 5 R 6 (IV) 

in which R 5 and R 6 are as defined in any one of the preceding claims, to produce a compound of formula I in 
which R 4 represents a group -NR 5 R 6 ; and 

(e) if desired, reacting a compound of formula I formed in (d) in which R 5 and R 6 both represent a hydrogen 
atom with diiodomethane in the presence of a diazotising agent to produce a compound of formula I in which 
R 4 represents an iodine atom. 

8. A fungicidal composition which comprises a carrier and, as active ingredient, a compound of formula I as defined 
in any one of Claims 1-6. 

9. A compound according to Claim 8 which comprises two carriers, at least one of which is a surface-active agent. 



10. A method of combating fungus at a locus which comprises treating the locus with a compound of formula I as 
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defined in any one of Claims 1 -6 or with a composition as defined in Claim 8 or Claim 9. 

1 i . A method according to Claim 1 0 in which the locus comprises plants subject to or subjected to fungal attack, seeds 
of such plants or the medium in which such plants are growing or are to be grown. 

1 2- Th e use as a fungicide of a compound of formula I as defined in any one of Claims 1-6 or a composition as defined 
in Claim 8 or Claim 9. 

patentansprOche 

1 m Verbindung der allgemeinen Formel: 



R 1 eine gegebenenfalls substituierte C^-^-Alkyl-, C 2 _ 12 -Alkenyl-, C 2 _ 12 -Alkinyl- 1 C 4 _ 12 -Alkadienyl, C 3 _ 8 -Cyclo- 
alkyl-, C 4 . 12 -Bicycloalkyl- oder 3- bis 6-gliedrige heterocyclische Gruppe, in der die Heteroatome aus Stick- 
stoff, Sauerstoff und Schwefel ausgewahlt sind, darstellt; 
R 2 ein Wasserstoffatom oder eine C^^-Alkylgruppe darstellt; Oder 

R 1 und R 2 zusammen mit dem dazwischenliegenden Stickstoffatom einen gegebenenfalls substituierten 3- bis 
6-gliedrigen heterocyclischen Ring darstellen, in dem die Heteroatome aus Stickstoff, Sauerstoff und Schwefel 
ausgewahlt sind; 

R 3 eine gegebenenfalls substituierte C 3 . 8 -Cycloalkyl- oder 3- bis 6-gliedrige heterocyclische Gruppe, in der die 
Heteroatome aus Stickstoff, Sauerstoff und Schwefel ausgewahlt sind, darstellt; und 
R 4 ein Wasserstoff- oder Halogenatom oder eine Gruppe -NR 5 R 6 darstellt, in der R 5 ein Wasserstoffatom oder 
eine Amino-, C^^-Alkyl-, C 3 . 8 -Cycloalkyl- oder C^-Bicycloalkylgruppe darstellt und R 6 ein Wasserstoffatom 
oder eine C^^-Alkylgruppe darstellt; und worin die fakultativen Substituenten ein oder mehrere Substituenten 
sind, die aus Halogen, Nitro, Cyano, Thiocyanato, Cyanato, Hydroxyl, Ci. 12 -Alkyl, C^^-Halogenalkyl, C^^- 
Alkoxy, C^^-Halogenalkoxy, Amino, C^^-Alkylamino, Di-Ci_i 2 -alkylamino, Formyl, C^-^-Alkoxycarbonyl, 
Carboxyl, C 2 . 13 -Alkanoyl, Ci_ 12 -Alkylthio, C-j.^-Alkylsutfinyl, C^^-Alkylsulfbnyl, Carbamoyl, CM^AIkylamido, 
Phenyl, Phenoxy, Benzyl, Benzyloxy, einer 3-bis 6-gliedrigen heterocyclischen Gruppe, in der die Heteroatome 
aus Stickstoff, Sauerstoff und Schwefel ausgewahlt sind, und C 3 _ 8 -Cycloalkyl ausgewahlt sind; 

und worin, wenn der fakultative Substituent eine Aryl- oder Cycloalkyleinheit darstellt oder enthait, dann die Aryl- 
oder Cycloalkyleinheit selbst gegebenenfalls durch einen oder mehrere Substituenten substituiert sein kann, die 
aus Halogen, Nitro, Cyano, C^^-Alkyt, C-j.^-Halogenalkyl, C-|. 12 -Alkoxy und C^^-Halogenalkoxy ausgewahlt 
sind; 

und wenn irgendeines von R 1 - R 4 eine Cycloalkyl- oder heterocyclische Gruppe darstellt, dann gegebenenfalls ein 
gesattigter oder ungesattigter Hydrocarbylring mit der Cycloalkyl- oder heterocyclischen Gruppe kondensiert sein 
kann. 

2. Verbindung nach Anspruch 1, in der R 1 eine C^-Alky!-, C 2 . 6 -Alkenyl-, C 2 . 6 -Alkinyl-, C 4 . 12 -Alkadienyl-, C 3 . 8 - 
Cycloalkyl- oder C 4 _ 8 -Bicycloalkylgruppe oder einen 3- bis 6-gliedrigen heterocyclischen Ring darstellt, wobei jede 
Gruppe oder jeder Ring gegebenenfalls durch einen oder mehrere Substituenten substituiert ist, die aus Halogen- 
atomen, Nitro-, Cyano-, Hydroxyl-, C.|. 4 -Alkyl-, C 1 . 4 -Halogenalkyl-, C^-Alkoxy-, C^-Halogenalkoxy-, Amino-, C^ 
4 -Alkylamino-, Di-C^-alkylamino-, Formyl-, C^-Alkoxycarbonyl-, Carboxyl-, Phenyl-, C^-Halogenalkylphenyl-, 
Di-C-i^-alkoxyphenyl-, Furyl- und Dihalogen-C 3 . 6 -cycloalkylgruppen ausgewahlt sind oder in dem Fall, in dem R 1 
eine C 3 . 8 -Cycloalkylgruppe oder einen 3- bis 6-gliedrigen heterocyclischen Ring darstellt, diese(r) gegebenenfalls 




1 



(I) 



in der 



10 



15 



20 



26 



30 
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mit einem Benzolring ortho-kondensiert ist. 



^ Verbindung nach Anspruch 1 oder Anspruch 2, in der R 2 ein Wasserstoffatom oder eine C^kylgruppe darstellt. 

*' ^TS- nach J r ? endeinem der vorangehenden AnsprQche, in der R 3 eine C 3 . e -Cycloalkylgruppe oder einen 3- 
b.s 6-gl.edr.gen heterocyclischen Ring darstellt, wobei jede Gruppe oder jede?Rin taSmSL °Z^Zt 
oder mehrere Substituenten substituiert ist. die aus Halogenatomen, NitrTLno? CT S? r 
HalogenalM-, C^-Alkoxy-, C, 4 -Ha.ogena.koxy, Amino 9 . C, 4 -Alk^anSoXc° \ 

Alkoxycarbonyl-, Carboxyl, Phenyl-. Phenoxy- und Benzyloxygruppen ausgewahlt V| j^' 3 ™ 0 ' Formy| -' C 1- 4 " 

Verbindung nach irgendeinem der vorangehenden AnsprQche, in der R 4 ein Wasserstoff- oder Halogenatom oder 
erne Gruppe -NR^R* darstellt, worin ein Wasserstoff oder eine Amino, C^-Alkyl-, C 3 rCyclc;SeT<? 
B.cycloalkylgruppe darstellt und R* ein Wasserstoffatom oder eine C V4 -AIMgippedarS2lt ° M " 

Verbindung nach irgendeinem der vorangehenden AnsprQche. in der eine Propyl-, Cyclopentyl- oder Bicvclohe- 

n^J^^T^ ** * W,e h ir9endeinem der ^rangehenden AnsprQche defi- 

(a) Umsetzen einer Verbindung der allgemeinen Formel 

Hal 



VA, 

T^IT ? r voran 9 ehenden *"P**« definiert ist und Hal ein Chlor- oder Bromatom 
darstellt, mit einer Verbindung der allgemeinen Formel 

36 HNR 1 R 2 (|||) 

in der Ri und R 2 wie in irgendeinem der vorangehenden Ansprfiche definiert sind. urn eine Verbinduno der 
Formel I zu erzeugen, in der R 4 ein Chlor- oder Bromatom darstellt- vem.ndung der 

* f SHSSST t d f U c mS6 ^ n in (a) aebildetenyerbindung'der Formel I mit einem Fluorierungsmittel 

urn e ne Verbindung der Formel I zu erzeugen, in der R 4 ein Fluoratom darstellf 

(c) fa Is gewunscht, das Umsetzen der in (a) gebildeten Verbindung der Formel I mit einem Reduktionsmittel 
um ane Verbmdung der Formel I zu erzeugen, in der R 4 ein Wasserstoffatom darstellt- RedUW, ° nSmittel ' 

UmS9tZen ^ (a) 9ebild6ten Verbindun 9 der Formel 1 mit *™ Verbindung der all- 
HNR 5 R 6 (|V) 

in der R 5 und R 6 wie in irgendeinem der vorangehenden AnsprQche definiert sind. um eine Verbinduno der 
Formel I zu erzeugen, in der R 4 eine Gruppe -NR 5 R 6 darstellf und verorrwung der 

6 " S? <allS 5 e I° t nSCh !' d3S UmS8tZen einer in (d) a 6 " 10 '**' Verbindung der Formel I. in der R* und R 6 beide ein 

TEST. 6a T of" 161 " 3 " AnWeS6nheit 6ineS ^ierungsmrttels, um eine Venotdung 
der Formel I zu erzeugen, in der R 4 ein lodatom darstellt. "■•■aung 

8. Fun 9i zide Zusammensetzung, die einen Trager und als aktiven Bestandteil eine Verbindung der Formel I wie in 
55 irgendeinem der AnsprQche 1 - 6 definiert, umfaBt. 9 ' 6 m 

9 - STsT en$etZUn9 naCh AnSPrUCh 8 ' ^ Tra96r Umfa8t ' V0 " d6nen mindestens ^ner ein oberf lachenaktives 
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10. Verfahren zum Bekampfen von Pilz an einem Ort, umfassend das Behandeln des Ortes mit einer Verbindung der 
Formel I, wie in irgendeinem der AnsprOche 1 - 6 definiert, Oder mit einer Zusammensetzung, wie in Anspruch 8 
Oder Anspruch 9 definiert. 

5 11. Verfahren nach Anspruch 10, in dem der Ort Pflanzen, die einem Pilzangriff ausgesetzt sind Oder waren, Samen 
derartiger Pflanzen oder das Medium, in dem derartige Pflanzen wachsen oder angepf lanzt werden sollen, umfaBt. 

12. Verwendung einer Verbindung der Formel I, wie in irgendeinem der Anspruche 1 - 6 definiert, oder einer Zusam- 
mensetzung, wie in Anspruch 8 oder Anspruch 9 definiert, als Fungizid. 

10 

Revendications 

1 . Compose de formule g6n6rale : 



20 




25 

dans laquelle 

R 1 reprSsente un groupe alkyle en 0^2, alc6nyle en C 2 -12» alcynyle en C2-12. alcadtenyle en C 4 _ 12 , cycloalk- 
yle en C 3 . 8 , bicycloalkyle en C 4 . 12 ou h&Srocyclyle ayant 3 & 6 chaTnons dont les h6t6roatomes sont choisis 
30 parmi I'azote, I'oxyg&ne et le soufre, gventuellement substitu6s ; 

R 2 repr6sente un atome d'hydrogfcne ou un groupe alkyle en C^^ ; ou 

R 1 et R 2 , avec I'atome d'azote interm6diaire, repr6sentent un noyau h§t6rocyclique ayant 3 & 6 chaTnons, 

6ventuellement substitu6, dont ies h&6roatomes sont choisis parmi I'azote, I'oxyg&ne et le soufre ; 

R 3 reprSsente un groupe cycloalkyle en C 3 _ 8 ou h6t6rocyclyle ayant 3 & 6 chaTnons dont les h6t6roatomes sont 

35 choisis parmi I'azote, I'oxyggne et le soufre, 6ventuellement substitu6s ; et 

R 4 repr6sente un atome d'hydrog&ne ou d'halog&ne ou un groupe -NR 5 R 6 dans lequel R 5 repr6sente un 
atome d'hydrog^ne ou un groupe amino, alkyle en C«|.i 2 . cycloalkyle en C 3 . 8 ou bicycloalkyle en C 4 _ 12 , et R 6 
repr§sente un atome d'hydrog&ne ou un groupe alkyle en C^^ ; et ou lesdits substituants 6ventuels sont un 
ou plusieurs substituants choisis parmi les atomes d'halog&ne et les groupes nitro, cyano, thiocyanato, cya- 

40 nato, hydroxy, alkyle en C1.12. haloggnoalkyle en C 1 . 12 » alcoxy en C^, halog6noalcoxy en C 1 .12' amino, alk- 

ylamino en C-m 2 » di(alkyl en C-(. 12 )amino, formyle, (alcoxy en C^.^ carbonyle, carboxy, alcanoyle en C2.13, 
alkylthio en 0^2, alkylsulfynyle en C^ 2 , alkylsulfonyle en Ci. 12 , carbamoyle, alkylamido en C-|. 12 , ph6nyle, 
ph6noxy, benzyle, benzyloxy, h§t6rocyclyle ayant 3 & 6 chaTnons, dont les h&t6roatomes sont choisis parmi 
I'azote, I'oxygfcne et le soufre, et cycloalkyle en C 3 _ 8 ; 

45 

et ou, lorsque ledit substituant 6ventuel repr6sente ou contient un fragment aryle ou cycloalkyle, alors le fragment 
aryle ou cycloalkyle peut lui-m§me Sventuellement etre substitu6 par un ou plusieurs substituants choisis parmi les 
atomes d'halogfcne et les groupes nitro, cyano, alkyle en C^g, ha!og6noalkyle en Ci.i 2 , alcoxy en Cf. 12 et halog6- 
noalcoxy en ; 

50 et, lorsqu'un quelconque de R 1 k R 4 repr6sente un groupe cycloalkyle ou h6t£rocyclyle, alors un cycle hydrocar- 
byle satur6 ou insatur6 peut 6ventuellement §tre condense avec le groupe cycloalkyle ou h§t6rocyclyle. 

2. Compose selon la revendication 1, ou R 1 repr6sente un groupe alkyle en 0^2, alcynyle en C 2 . 6t alcynyie en C 2 . 
6> alcadi6nyle en C 4 _ 12 , cycloalkyle en C 3 . 8 ou bicycloalkyle en C 4 . 8 ou un noyau h£t£rocyclique ayant 3 & 6 chaT- 
55 nons, chaque groupe ou noyau Start Sventuellement substituS par un ou plusieurs substituants choisis parmi les 
atomes d'halog&ne et les groupes nitro, cyano, hydroxy, alkyle en C^, halog6noalkyle en C 1 . 4 , alcoxy en C 1 . 4 , 
halog6noalcoxy en Ci_ 4 , amino, alkylamino en C^, di(alkyl en C^amino, formyle, (alcoxy en C^ 4 ) carbonyle, 
carboxy, ph6nyle, halog6no(alkyl en C^) phSnyle, di(alcoxy en C^ph^nyle, furyie et dihalog6nocycloalkyle en 
C 3 . 6 ou, dans le cas ou R 1 repr6sente un groupe cycloalkyle en C 3 . 8 ou un noyau h6t§rocyclique ayant 3 & 6 chaT- 
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nons, 6ventuellement condense en ortho avec un cycle benzene. 

3. Compost selon la revendication 1 ou la revendication 2, ou R 2 represente un atome d'hydrogfcne ou un groupe alk- 
yle en C^. 

5 

4. Compose selon Tune quelconque des revendications pr6c6dentes, ou R 3 represente un groupe cycloalkyie en C 3 . 
8 ou un noyau heterocyclique ayant 3 & 6 chaTnons, chaque groupe ou noyau etant eventuellement substitue par 
un ou plusieurs substituants choisis parmi des atomes d'halog&ne et des groupes nitro, cyano, hydroxy, alkyle en 
C-1.4, halogenoalkyle en C1.4, alcoxy en C-,. 4 , halog6noalcoxy en C^, amino, alkylamino en C 1 _ 4 , di(alkyl en 

10 4 )amino, formyle, (alcoxy en C^) carbonyle, carboxy, ph6nyle, ph6noxy et benzyloxy. 

5. Compost selon Tune quelconque des revendications pr§c6dentes, ou R 4 represente un atome d'hydrog&ne ou 
d'halogene ou un groupe -NR 5 R 6 ou R 5 represente un atome d'hydrogene ou un groupe amino, alkyle en C^, 
cycloalkyie en C 3 . 6 ou bicycloalkyle en C 4 . 8 et R 6 represente un atome d'hydrogene ou un groupe alkyle en C^. 

15 

6. Compost selon Tune quelconque des revendications pr6c6dentes, ou R 1 represente un groupe propyle, cyclopen- 
tyle ou bicycloheptyle ; R 2 represente un atome d'hydrogene ; R 3 represente un groupe thi6nyle et R 4 represente 
un atome de chlore. 

20 7. Proc6d6 pour la preparation d'un compost de formule I tel que detini dans Tune quelconque des revendications 
prec6dentes, qui comprend 

(a) la reaction d'un compose de formule g6n6rale 



25 



30 




(ID 



dans laquelle R 3 est tel que defini dans Tune quelconque des revendications pr£c£dentes et Hal represente un 
atome de chlore ou de brome, avec un compost de formule generale 

35 

HNR 1 R 2 (III) 

dans laquelle R 1 et R 2 sont tels que d6f inis dans Tune quelconque des revendications precedentes, pour pro- 
duire un compose de formule I dans laquelle R 4 represente un atome de chlore ou de brome ; 
40 (b) si on le desire, la reaction du compost de formule I forme en (a) avec un agent de f luoration pour produire 

un compose de formule I dans laquelle R 4 represente un atome de fluor ; 

(c) si on le desire, la reaction du compose de formule I forme en (a) avec un agent reducteur pour produire un 
compose de formule I dans laquelle R 4 represente un atome d'hydrogene ; 

(d) si on le desire, la reaction du compose de formule I forme en (a) avec un compose de formule generate : 

45 

HNR 5 R 6 (IV) 

dans laquelle R 5 et R 6 sont tels que d£f inis dans Tune quelconque des revendications precedentes, pour pro- 
duire un compose de formule I dans laquelle R 4 represente un groupe -NR 5 R 6 ; et 
so (e) si on le desire, la reaction d'un compose de formule I form6 en (d), dans laquelle R 5 et R 6 repr6sentent cha- 

cun un atome d'hydrogene, avec le diiodomethane en presence d'un agent de diazotation, pour produire un 
compose de formule I dans laquelle R 4 represente un atome d'iode. 

8. Composition fongicide qui comprend un support et, en tant qu'ingredient actif, un compose de formule I tel que 
55 defini dans Tune quelconque des revendications 1 & 6. 

9. compose selon la revendication 8 qui comprend deux supports dont au moins un est un agent tensioactif. 



1 0. Procede pour lutter contre les champignons en un site, qui comprend le traitement du site avec un compose de for- 
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mule I tel que d6f ini dans Tune quelconque des revendications 1 & 6 ou avec une composition telle que dgfinie dans 
la revendication 8 ou la revendication 9. 

11. Proc6d6 selon la revendication 10, dans lequel le site comprend des plantes soumises ou destinies k §tre soumi- 
ses k une attaque fongique, des semences de telles plantes ou le milieu dans lequel de telles plantes poussent ou 
sont destinies k pousser. 



12. Utilisation en tant que fongicide d'un compost de formule I tel que d6fini dans Tune quelconque des revendications 
1 k 6 ou d'une composition telle que ddfinie dans la revendication 8 ou la revendication 9. 



